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DEVICE TO AXIAL FORCE

The presect invention relates primarily to

i bottles, diep canisters and the like
and, nore particularly, to an indicator mechanisn to
indicste the nusher of times ths container, bottle,
dispenser or canister bas been cpened or used. Tha
invention can aleo be used for any otber application in
which the murber of tines & given activity is performed
sust be indicated.

1o the medical fleld, medical drugs have a
predeternined therapsutic rangs in vhich the effects of
taking the drug are baneficial. Under-utilizationo of a
dng asy endangsr tho user with the drug’s side a!!u—u

hing levels y for a therap
octicn. On the other bapd, over-utilizaticn noy couse
sids effects or toxicity to a ouch grester axtent than
any possidle benefit. Thus it is critically irportapt
that s petient follow prescribed directions oo

pedicstt you ¢ v " torgst
they bave taXen oedicarion and eitber onit doses or
repsat them.

A considsrable nurber of pill-tining schenes
bave been csed to solve tie prodlen of realnding o
patient to take a dose of medicins or reninding the
potient that the petiest has already taken tho doss.
The Dost used ones iavolve scne scheme of
Jizstion of the y nadication, such
that the pills are placed in compartoests that are
labeled by day, dose punber or tios of day, or that are
ssrially These i aTe y
1 y only if & ble pérsos is svailable
azd bas ths tine ans patience to i1l ths conpartmsncta
properly.
Sene medicaticn is pot 1o the form of & pill or
capeule at all, but is instesd an serosol, such as
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asthoa pedication or other common resplratory tract
oadication. These nedications arw often packaged as a
1iquid i{n e pressurized canistsr wvhich relsases a
ssasured asrcsol dosa into the patient’s mouth or noss
upon activaticn. Of course, such nedications are not

to g in

In dispensing pills of a lnglo type, a nusber
of window-containing bottle caps have been invented.
Through the window a novable slenent Darked with an
index is visible. 1Ib only a tew devices does the
ipdicating eledent index in position relative to the
window each tine the cap is loosened, removed,
replaced, and re-tightened. Thus, by looking at the
index nark displayed through the window, a uger can see
vhare in repstitive ssquenca of docs he or she is. One
1linitaticn to cowt such devices is that they arw
designed to operate only witd closures that disesgage
fran a contaliser by application of & rotativs force,
such as threaded or bayonet-type closures. Ths devices
gensrally do oot cperate with closures that snap off
fron 8 4 or other devi in vdich the

L are by the applicatica of
an axial force such as a push-sctusted canister.

A ssrious disedvantage of prior art dsvices of
the wicdow indsxing type 1s that there is 0o warning to
the user in cass tds uxsr does Dot torn the dsvice far
wsnough during the opening or closing to proparly
advance tbe window. Unless the user is alert to the
indes valus before opaning and then after closing scch
devices, the cssr vill be coavare that tbs window
falled to advance to & Daw indax. MOST useTN,
especially ths eldarly vdo noy oot understand how the
device oparates, will not be this alert to tbe
functicaing of the device. In addition, most pricr art
devices fai) to provide positive locking in both
dirvctions of movenest; thus, tbe iodes ory de noved
appropriately vhen the device §s cpensd or closed, but
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additicnal ooverent is not preventsd when the device is
moved io the opposite direction. This allows the index
to drift, often causing fajlure or an incorrect
resding, particularly after the dsvice bas been used
over o period of time.
The device of U.8. Patent 4,011,829 fssued
March 15, 1977 to ot al., epts to
provida pesitive locking in both directioas, but
becauss of the direction of tbe tooth designed to
provest noveneot of the index upan closure, the device
pay not work reliably, particularly after wearing with
uge. Algn, tha device of does not provid
space for the ratchet testd to slide past the
engagenent teeth vben the device is moving in a
direction wherein such testh should disangage, which
mey causa unreliable cperaticn over a period of tine.
Another drawback of this devics is its inclusjon of a
camplicstad *child proofing® feature with ths indaxing
festure, vhich makes the device quite complex. Other
features of this device, guch as the mathod of
providieg the lost motion drive and the requirement of
a post io the middle of the elaments to hold the device
» also i its lexity.
The device of U.8. Patent 3,131,399 iasued
October 6, 1954 to Living: provides poaitive 1
in both directions, but it does so by means of vary
closely spaced projections that would be difficult to
1ly. Fur this device
does ot provida space for ths profsctions to move
while sliding past soch other when not angaged.
The device of U.8 Patent 4,666,051 iosued May
19, 1937 to Trick bes an indicator wheel vith a
serroted rin projecting mbove and below the plane of
the vheel. The serrations engage mating serrations ia
upper and lovar eleasnts in order to drive the
indicator mechanisn. The servations are rigid ang,
tharefors, tend to wear excessively as they slide past

P

functioned proparly sach tine the device is nmed. The
bazic design of puch & device can also be used in other
applications wbere it is necessary to have a record of
the nunber of tines a given event occurs.

Preferably, such a cap shoold have a ainimm of
parts, should be essily and d
usicg standard injection molding and 1
and should be usable with ordinary centaisers that are
not necezsarily specially desigped for the cap.

SUMPORY OF THE INVENTION

The present invention is as ipdicztor davice
with an indi that by the
application of an axial force. The device thus
translates sxial force inte ths rotation of an
{odicator synbol carrier in relation to a poister or
window. The dsvice is particularly suited for use with
asrcsol-type medications which are edninistered by
epplying an axial force to & canister, or for uss vwith
Muummimhpthnmmﬂunmp
closure,

The advanczrent mechaniss uvtilizes the axisl
force to nove two Or TOTe elenents axially io relaticn
to ons anotber, and this relative axjsl movenest fs

into a of an slenent in relatiap
to another ¢} by an ipdi hani: The
inovention in a pref d i i an outar
cover having a top and a depending skirt sttached to
the top; and a driver (somwtimes referred to as a
retainer berein) which nests ia the skirt of ths outer
cover. The invantion also includes a rotaticnal
mechanien vhich oay be separate £rum the cuter cover
and driver. Io the prafarred ecbodisest, thers is an
indicatsr whee) which pasts in the skirt of the oster
COover between tha driver and tbe outsr covar. Ths
driver bas sevaral logs vhich mate with eeversl fwtihes
in the radislly foner surface of tds outer cover to

WO 95434 I
- )
cne another.
The device of Purcpean Patent Applicstion No.
07100917.2, published July 27, 1987, by Scbwab, has & .
crp-shaped exterior elezent thet sngages a
L) frustoconical clogsure cap. The Schwah device is -
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ecoevhat complicated in design and panufacture. The
device of U.B. Patent 4,220,247 issued Septembor 2,
1§80 to Kranar algo includes a cup-shaped sxtsrior
elenent which engages an innsr elenent.

Othar davices in the art includs U.8. Patents
4,511,050 by Micol; 4,365,722 by Krener; 4,743,093 by
Trick; 4,782,986 by Thackruy; 4,753,129 by Mastman;
4,705,102 by Uewel-Lewis; 4,662,320 by Griffen;
4,641,759 by Kelley; 4,634,012 by Xaelley; 4,562,933 by
Dennis; 4,529,933 by Allen; 4,511,080 by Mico);
4,548,157 by Bevoyan; 4,501,370 by Kelley; 4,409,834 by
Thackrey; 4,432,300 by Lyss; 4,419,016 by Zoltan;
4,405,045 by Villa-Real; 4,357,152 by Mossr; 4,347,804
by villa-Raal; 4,094,408 by Yord; 3,995,879 by Walton;
3,960,713 by Carey; 3,926,326 by Grau; 3,921,568 by
rich; 3,837,099 by Gillman; 3,753,417 by Garby;
3,446,179 by Bender; 3,334,731 by Dale; 2,943,730 by
Tregilgas; 2,939,597 by Greens; 2,587,147 by Guion;
498,851 by Adait; 4,500,005 by Porrester; 3,151,559 by
Livingston; 4,666,051 by Trick; 4,345,541 by Ville-
Real; ¢,4¢0,306 by Van Buskirk; 2,767,680 by Larmer;
4,723,673 by Tartaglias; 2,644,452 by Brown; 4,646,936
by Prazier; 3,766,802 by Babbite; !,'77,?!0 by Costa;
$,011,032 by Rollman; 5,188,251 by Kuse; 5,184,739 by
Kusz; and furcpean Patent 0 230 323 by Schwab.

It is thus apparant from a review of this art .
that thare §s & Deed for an improved jodicator cap that
operates by spplication of an axial rather than .

force. Y. such a dsvice should
provide positive led of the index on
both cpening and cloaing of the davice, while also
providing an indication to the user thst the index has
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bold the y tog . The allow a
zeasure of movenment of the lugs in the axial directioa,
50 that thers is some play betvesn the driver and the .
outer cover in the axial direction. The indicator
whesl has & set of testh cn ons aide vhich engage a sst .
of tlexible engled pevls on ths driver, and o sst of
tasth oa the otbhar side which engags a set of outer
cover teeth oo the other side. Wien ap axial force is
applied urging the outar cover and driver togsther, the
cuter cover and driver move towvard one another slightly
a3 the ariver lugs move axially in the puter cover
ootchas. The angled pavls io the driver flex toward
the driver or °flatten cut®, which causes the driver
pawl ends to shift slightly arcund the azis of the
driver. This shift of the driver pawl ends, which sre
engagad with the indicator whsel testh, drives tbe
irdicator whesl ¢o a3 to rotata the ipdicator vheel
relative to the driver. 7The rotation of the {mdicator
whesl relative to the driver also results in rotaticn
of the indicator wvheel relative to tbe outsr cover,
since the engagenent of the driver lugs with tbe ocuter
cover potches ensure that the driver and ouvter cover
are rotatively fixed.
The side of the indicator wheel that is agaiost
the outer cover bas indicia which are viewable through
& window in the outer cover to imdicate the progressive
rotaticn of the indicator wheel 23 the axial forcs
urging tbs outar cover and driver together is
repeatedly applisd. The ipdicia nsy be in the form of
& saguence of cumbers or, in the preferred erbodicesnt,
a spiral line or pattern vhich pruduces & “gatge® when .
viewsd through the outer cover vindow wvhich sppears to
declice as the device is used repeatedly 50 a3 to .
progressively rotste tbe icdicstor whsel in relstion wo
the octer cover. In this vay, & record is kept of the
tota) pmber of dotes atninistersd go that the oser das
so»e iodicstion of an osdicatico
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canister, for axample, is belng used up.

Alternatively, tbe icdicia oo the indicator wheel may
be mmbers or syabols that record or linit the gunber
of dozes in a day, or words cuch a3 *expry” or “fulle.

Whan the axial force urging the cuter cover and
driver together is released, the driver pavls push the
outer cover and driver apart. Thin allows the driver
pevl ands to flex away fron the driver and rotatively
15 the cpposite rotetive direction frun the direction
of rotation vhen ths axisl force vas spplied. This
opposite rotative novenent of ths driver pawl ends
cauges the driver pavl ends to pass over a tooth ot the
indicator weel, g°® the ien for
the nest tine an axial force s epplied. This cocking
and driving action causes the indicator wheel to
advance by one tooth with each separste application of
&n axial force.

As explained in tbe preceding paragrapb, ths
device is accomplished by the rotative moveoent of the
driver pavl cnds in relation to tde indicator wheel
teeth, 80 that the driver pewl ends pass over oo of
the indicator vbesl tasth. During this cocking step,
the izdi whbeel i pr fron rotating by the
angagsnsnt of the testh that are on tbds opposite side
of the indicator whesl with the teeth in the outer
cover. Thus, the outsr cover and driver do oot rotate
ia relation to ons asotber, and the indicator wheel
rotates io relation to both a single direction dut not
in the opposite direction. The engagensnt of the
driver pavls with the teeth on one side of the
indicator vieel produces the retation of the indicator
wheel in that single direction, wbils the engagemsnt of
the cuter cover teeth with the teeth ¢n the opposite
side of the indicator wheel prevents rotation of the
iodicstor wieel in tha opposite dirsction.

The lavention thus provides a systes to
indicate the odministration of medication through a

e o
invention.

FIG. 22 in a side sectional view of & portion
of the outer cover of the invention.

7IG. 29 in o side sactional view of s portion
of ths cutar cover of the invention.

7IC. 3 i3 & top view of the indicator wheel of
tha igvestion.

PIG. 3A 19 a gide secticnal view of & portion
of the ipdicator whesl of the inventicn.

71G. 3B is a top viow of an altarnatas
enbodipent of the invention.

PIG. 3C is a aide sectional view of an
alternate endodinent of the inventicn, taken alcog line
3C-3C of PIG. 3B.

FIG. 3D is & nide sectional view of en
altarnste embodinent of ths iavesticn, taken along line
3D-3b of 116. 3C.

7IG. 3% iz a partial perspective viev of an
alternate exdodinent of a mechbanien to advance the
indicator wheel relative to tbs cuter cover of the .
present jovantiesn.

rFi1G. 3P is a partial side elevation viaw of the
elenasts shovn Lo PIG. 3E.

7IG. 3G e & partial perspective view of

bodi of a ixm to
the indicator whee) ralative to the outer cuver of the
present ioventios.

716. 1B 10 & side elevations] view of the -
elemssts of FIG. 3G.

71G. ¢ is a top view of the driver of the
igventisn.

FIC. AA is a side cectional view of s portica
©f the driver of the inventica.

71G. 4B is & side secricnal view of & portion
of the driver of ths ipvestios.

716. 3 i3 an exploded elevarinsal view of an
alternste enbodipent of tbe present iovestico with s
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oodieation contaiver which is accessed by the
application of an exial force, such as & canjster-
costaioed aerosol, or 8 suap closure or & *pusheand-
turn® typs child-resistant closure on a vial for pills
or capsules. 1o the cass of a canister, the driver Doy
be attachsd directly to the canister end with an
adheaive or double-sidsd tape, or the driver sy
ioclude & skirt which press-fits over tde canister end,
or the device azy be attached to tbe canister or to s
canistar dispenser by other suitable means. The device
asy also be used ip any otber application io which an
indication of the occurrence of an evest is deaired,
The device is £ e of ing wi ying
the requisite axisl force which accesses the
sedication, but it advances in precise and
predetsrmined incresents vhen that aniasl force ie
appliea.

A2 additicnal tage to the i is
that it produces andible ®clicks® to confirn tbat it is
operating properly. Wben ths axial force is applied to
access the nedication and the inai
vhesl, the indicator whesl teeth on tbe side adjacant
ths cuter cover pass over the teeth of the outsr cover
to produce 8 "click® or ®clicks® to confirn the
sdvancenont of the indicator whesl. Wden tbe azial
force is relsased, the driver pavlw pass over the teeth
©of the indicator whesl on the side adjacent the driver
to produce a secund °click® or “clicks® to confirm the
proper “"cocking® of the mechanisn.

Other advantages of the invantion intlode its
simplicity of y and op and
its reliability.

BRIEF DESCRIPTION OF THE DRAWIRGS
PIG. 3 is an exploded olevational view of the
present invention with a canister and canister case.
?IG. 2 is a top viev of the cuter cover of the

-10-

canister and canister case.

PIG. SA is a sids elevational view of & portion
©0f canister and canister case used vwith an alternate

it of the

FIG. 5B is a botton view of the cuter covar of
the invention.

P1G. 6 is an explodsd elevational view of an

bodi of the p investios with a

canister and canister case.

716. 7 is an exploded parspective view of an
al of the p 1 !

BITAILED DESCRIPTION OF THE INVENTION

An explodad elevaticnal view of the invention
10 togetder with an ordinary canister aerceol
osdication dispensar 12 is showm in FIG. 1. The
disperser 32 includes & canister 14 which 18 boused in
a canister case 16. Aarvsol pedication is dispensad
frem the canister 14 by grasping tbe canister cess 16
azd applying a torcs urging the canister 34 toward the
canister cass 16 to actuste a valvas (oot shown) in the
canistar 14, to 8 doss of 4
fren the canister 14 and out the canistar cass outlet
18. The medication adninistered io this natvar is
typically respiratory tract madicatico such &s astims
ned{caticn, acd so the canister cass outlet 18 is
placed into the patient’s mouth o3 the patient inhales.
The systen is quite reliabie and sizple to operate, add
s it is often cpersted by the patiext himsalf witbout
the aid of & bealth care professicnal. Asrosol
medication systexs such as this are well koown is the
art, and will cot be described in detail Reare.

The ioventicn 10 inecld thres nain el
in the praferred embodisent of PI1G. 1: an outer cover
20, an iopdicator vhsel 30, and & driver 20. (Wdile tbe
leventicn io & preferred endodinent is mechanical, it
should be recognized that the mechanise could be
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replaced vith » simple electronic button attachadble to
the 4 which upon applying the valve-
octoating force.) The thrse slanents are described in
detail vith reference to PIG. 1, as vell as reference
to FIGs. 2, 2A and 2B for the cuter cover 20, FIGa. 3
and 3 for the iadicator wheel, and PIGs. ¢, &) et 4B
for tde drivar, and then the cperaticn of the device is
described with reference to the previously mentioned
tlgures.

The outer cover includes & top 22 and an
axially ¢ ing skirt 24 ding from the top. The
axially depending skirt nsy flare rsdially outvard
slightly as it estends downward, io tbe manner shown,
to facilitate ths asseodly of the device. Through tbe
tap 22 18 a vindow 26.” As batter shown in FIGs. 2 and
2, tbe window 26 extends redially froa pesr tbe center
of the top to nsar the parineter, and is of a width
sufficient to allow the viewing of the indicia on tho
icdicator wheel SO in the naoser described below. The
odges 28 of the window 25 oay be bevelled in the manner
showp to ixprove tha assthetics of the devics, or to
irprove the tactile aspects of the window for use with
raised or diprssssd indicia (or braills syxbols) on the
indicator wboel that can be sensed io the dark or by
the sight-inpaired.

Spaced arcund the radially inner surface of the
dapending sxirt 24 sre a sst of potches 29, which are
better sbown in the sectiona) view detail of PIG. 2A.
Rach potch 29 includes an upper wall 30 and » flat
portiocs 34. A retainer 32 defines the lower end of the
2let portion 34, and a bevelled portion 33 extends from
ths retainer to the botton of the depending skirt 24.
he circumferential wvidth of the potch 1s just enough
to receive the lugs 75 of the driver 70 described below
without allowing any significant circuatersntial play
betwesd the notches 29 and those lugs 75. The lugs and

of the pT ed exbodi may be replaced

-13-
direction in yelation to the outer cover 20 and driver
70, while tbe powl ands 85 of the driver pavls 80 and
ths faces 4¢ of the outer covar testh 40 engage the
faces 6) and §4 of the indicator whesl testh S8 and 60
to prevent rotation of the indicator wheel 50 in the
opposite direction in relatiod to the outsr cover 20
and driver 0. -

On the upper surfacs 52 of the indicatar whesl
$0 iz a lice 65 which extends spirally fros noar the
caztral bole 56 to near the radially inner edge of the
gpper teeth 53, in the manner shown in PIG. 3.
Preferably, the surface 66 on one kide of the line is
one color and the surface €7 on the other mide of the
lire is a different color; for exasple, the curfece on
one side cap be red znd the surface on the other side
Bay ba wvhite. As the line &S with the differently
colored surfaces 66 and 67 are presented for viseving
through the window 26 of the outer cover 20 when the
dsvice is assenbled, a kird of gauge results, as
dascribed in rore datail belov. The differing colors
can be accorplisbed with the use of printing, psisting,
adhesive naterials or othar nsthods known in tbe art.

The driver 70 includas a circulsr bass 72 with
a botton 74 configured to nate with the canistsr 14 of
the canister 1 pedication disp 12. Such
canisters typically have a concave snd, and so the
driver bottoa oo the preferred exbodicent is cosvex as
shown {0 FIG. 1 to mats with the canister concave end.
The driver 70 is attachad to the canister using &
suftadble driver sount such as the dotble-sided sdhasive
pad 74 akown in FIG. 3. The dizmetar of the basze 72 is
preferadly sbout the szde as the dlanster of the
canister 14, o that the bass 72 can be pusded into the
canister cass 36 if y to the 1
walve. Otber mounts are feesible such &3 » claxp oF &
bockls, Or oounts that naks the driver iotegral with
the canister or nounts thst make the device resistant
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with a slot and groove or a hole and post or any other
arrangemsnt allowing axlal movensant of the cuter cover
relative to the retajnor.

In the ceoter of ths botton surface of the top
portion 22 of the outer cover 20 is an axially
axtending hub 36 which mates vith a central bole 36 of
tbe indicstor wheel 50 in the manner described below.
Algo on tbe bottan surface of the top porticn 23,
around the pariphery which meets ths depending sXirt
24, are a sst of outer cover teeth 40 which engage the
indicator wheel testb 38 in the panner described below.
The outer cover testd 40, batter shown in the sectional
detail of FIG. 2B, inclode a Tamp 42 on one sids and a
face 44 on the other alde vhich engsge the indicator
wheel teath 58 to produce a het effect the
outer cover 20 and tde indicator wheel 50 in the nanner
describad balow.

The indicator wheel 50 i3 » disk-ghaped element
baving an uppor surface 52, a lower surface $4 and &
bole 56 through the middle. 7The dismeter of the disk-
shaped fodicator whasl 50 im such that it pests into
the outer cover 20. The upper surface S2 iocludes a
sst of indicator wheel upper teeth %8 around the
periphery of the upper surfacs 42 as better shown in
7iGs. 3 and J), and tha lowar surface 54 includes a sat
ot indicator wheol lower teeth 60 arcund the peripbery
of tbe lower surtace 54.

The indicator wheel testh 58 and 60 are shown
bast in the elovaticn detail of PIG. JA. Both the
teeth S8 cn the upper surface S2 and the teeth &0 on
the lowor surface $4 include a ramp portion 61 and 62,
respectively, and & face portion 6) and 684,
respectively. As explained in pors datail bolow, the
raap portion 42 of the ocuter cover teeth 40 and the
pavl ends 86 of the driver pavls 80 ride over the ramp
portions 61 and 62 of the indicator wheel testh S8 and
€0 to allow rotation of the indicator wheel 30 in ons

-14=

to operaticn by a child. Ons such other poust = a
press-fit pount - is described in connsction with the
altaruate embodinept described below.

Above the base 72 on the driver 70 is an
annular ring 75 whicd holds several slemants. The
ansular ring 73 is p of a or
than the dispeter of the base 72 and canister 34. This

thet the H «d is not ible 1o the
user, 0 that the usar must access the medicotico by
spplying a force to tbe device 10 to adtvance the
indicator wheel 50 rather thap by applying the force
directly to the canister and thereby bypassing tde
device 10. .

The enpular ring 75 bas a set of lugs 76
protruding upwardly. As better shown 1o the
elevational dstail of PIG. 4A, aach lcp 76 has & log
body 77, and e lug point 78 which engagas ths potches
29 of the cuter cover 29 in the Danver describad balow.
The lug body 77 is scmevhat flszible, so that it can
flex radislly inward as tbe lugs 76 pass over the
bevelled portion 33 of the outer Cover notches 28 when
the driver 70 is assarhled into the outer cover 20.
The lug body 77 and the lug poist 72 arw dinensicaed
such that there is some axial play betwvesn the driver
70 and the cuter cover 20; that is, the lugs 76 say
extend all the wvay into the ootches 28 &0 that the top
of tke lug body 77 is against the top vall 30 (sse PIC.
n)elmmzﬁmhmm-rmmmﬁnr
70 are pr )| , or the 1ugs 76 Day

be partislly wi froo the 28 o0 that the
1oz paint 78 is against the potch retaloer 31 wvhile the
outer cower 20 and driver 70 are positicnad further
apars.

Aleo extending cpward fron tbe andular ring 74
of the driver 70 is » sst of driver pavls 0. Zach
@ariver pavl 80 fncludes & pavl base 82 nd‘a curved
flexible pavl body 8¢ vhich extends ciraumferentially
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and upvardly to torminate in & pevl end 86, all as
better shown in 7IG. 4B. The pavl end 85 engages the
indicator whes] lowar testh 60 in a retcheting manner
wheredy the pavl end passes ovar the ramp portion 82 of
the ipdicator wheel lower testh 60.

An izportant aspect of this ezbodioent of the
iovention is tdat the flexing of the pswls 80 produces
an slcogation of the clrcunferential dioensicn of the
pavl, as sbown in the axaggerated depiction of FIG. 4B.
The pavl 1o oolid lires ic relatively unflexed, while
the pevl in dashed lines is relatively flexed. The
uaflezsd positics exists when the outer cover 20 and
drivar 70 are positionad apart, as when the driver lugs
76 are relstively withdrawn fron the outer cover
notches 29. In that position, the pavl end 86 is at
circunferentlal position ®A®. The flexed position
axists vheo the outer cover 20 apd driver 70 are
positicned together, as when the driver lugs 76 are
fully pesiticned ioto the ocuter cover notches 29
against the cotch top-wall 30. In that positicn, the
pavl end 66 is flexed downward by banding about the
pavl bosa 82 and along the pavl body 84. The bending
results in a shift ip the pawl end 86 to positica B,
which is circusferentially spaced apart frun position
A. DBecause the pavl end 85 is angaged with the face 64
of the indicator whsel lower tseth 50 wben the pavl 80
is in the relatively unflexed position corresponding to
povl end position A, the flexing of the pawl by the
forcing togsther of the outer covar 20 and drivar 70
apd consequant shifting of the pavl end to position B
forces the indicator whesl 50 to yotats the distance
betwsan position A and position B in rslation to the
driver 70. Wban the forra between the outer cover 20
and driver 70 is resoved, tbe pavl unflexes to drive
spart the outer cover 20 and driver 70. This unflexing
allows the pavl end #6 to return to position A. The
ipdd wheel 50, , does pot rotate back to
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another or in ssquence in any order. Oums kind of
Dovenent is the actustion of the valve of the canister
34 to releats & massured anount of amrosol medication
fron the canister and out the cutlet 18 of the canister
case 18, The othar kind of movsnent pruduced by the
application of an axial forve urging the outer cover 20
toward the canister 14 is povenent within the dsvice
10. Tbe axial force on the outer cover noves tbé outer
cover toward the driver 70, which causes the driver
lugs 76 to shift upward in the ovter covar notches 29
until the tops of the driver lugs 76 are against the
upper wall 30 of the outer cover potches 29.

This second.kisd of acvement - the soving
together of the outer cover 20 and driver 70 caussd by
ths axial force applied to the outer cover - also
depressss the driver pavis 80, the ends 86 of vhich ars

. engaged by tds indicator whesl lower teath 60. This

depresaicn - or flexing - of the driver pawis, as
esplained atove, inaci iak
lengthening of the pewls dus to the pivoting of tbe
pavl body 84 about the pavl basse B3 and along the pawl
body. PIG. 4B shows aD exsggerated depiction of this
ing of the pawl 80 fruo the
unflexed circunferestial positicn A (whers the psvl 80
is shown in solid 1ine) to the flaxed circumferential
positicn B (vhers the pawl 80 is chown in dashed
1ises). Becsuss the pavl end 86 is engaged with the
indicator vbesl lower testh 60, this circumferential
lesgrbening of the driver pevis 80 drives the iodicator
“hes) tarougd the focr ot fal &t

of position A to position B, thus produciog a rotation
of the iodicstor wheel 50 relative to the driver 70.

It can be apprecisted thst, because the psvls are
flexihle, this flexing say also produce flattening of
the curvaturs in ths psvls which also tends to lengtben
then. The indicator vheel lower teeth 60 and driver
pavls 80 are dicensioosd such that this locremactal
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the earlier poaition where it was bafore the flexing

because the pavl end is fres to rids over tbe ramp

portion 62 of the indicator vhael lower teeth 60. .
Korsover, the indi wvhesl is pr tren

rotating back to that oarlier position by the one-vay .
ratchet effect of the outer cover tseth 40 engaged with

ths indicator wheel tpper teeth S8 as described below.

The davice 10 is prefarably mads by bigh~speed
processes such as plastic injection molding. Once the
molding of the three maln plsces is coxplsted, the
pieces are asscendled by band or by autonsted assembly
nachines by cesticg the indicetor wheel 50 into the
outer cover 20 and then forcing the driver lugs 756 into
the outer cover notches 29, &0 that the driver lugs 76
are retained in the cuter cover potcbes 29 by thes eotch

i 32 gal tke lug poiots 7. When
the lugs 76 are positicosd in the notchas 29, the
driver pswla 80 are slightly flexed to provide a
biasing force ] the indl whesl lower teetd
60. This biasing force bolds the indicator wheel 50
2gainst the outsr cover 20 to maintain engagenest of
the indicator whoel upper teeth $8 with the outer cover
teeth 40, to maintain engagement of the pavl ends 84
with ths indicator wdeel lower teeth §0, and to
positiocn the coter cover 20 and driver 70 in their
relotively apert positicn and vesdy for uss.

After assamhly, the dsvice 10 is attachad to &
madicine container such as tbe canister 14 shown in
7IG. 3 or some otbar canister, vial, bottle or
container, by use of double—sided edhegive tape or
other suitable attachnent seans. The attachusat means .
may inoclude child-resistant elements 5o that the device
is resistast to cperation by » child. ) .

Ths davics is operated by applying ao axial
force urging tbe cuter cover 20 tovard the.canister 14.

The applicaticn of such force producss several kinds of
povensnts, which may occur sicultaneously with one
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circunfersatial ghift is the length of a single tootdb
©of the indicator wheel lower toeth 60.

It is coted that the rotation of tbs indicator -
whesl 50 does not translate into eny rotatica of the
outer cover 20, bacause the cuter cover 20 is -
rotaticnally fixed in relation to tha driver 80 by the
engagenant of the driver lugs 76 in the outar cover
ootches 29.

Thas, tbe overall effect on tbe duvice 10 of
applying an azial force urging tbe auter cover 20
toward the driver 20 is, cne, the outar cover 20 shifts
toward the driver 70 a3 the driver lugs 76 sove upward
in the outer cover motches 29 apd, two, the indicator
whes]l SO rotatas countarclockwise in relatics to the
outer cover 20 and driver 0. This countarclockwiza
rotation of the inticator wheel 50 in relatico to the
outer cover 20 shifts to the window 26 of the cuter
cover 20 a now porticn of the indicstor wheel upper

$2. with to FIG. 3, thst now porticn
of the indicator whesl upper surfece 52 is alightly
clockwise from the upper surface 52 thst was previcusly
at the window 26. Bacauss the upper surface 52
includes e spiral line or psttern &s axplained above
and as sbowp in F1G. 3, which appears as & “Gaugs® when
viewed throngh the widow 26, tde progressive rotatlional
sdift of the upper porticn $2 viewable through the
window bas the sffect of creating a dsclining or
oscanding line io the vindow. Thus, ths repeated
spplication of ap axial force to the OGter cover 20 -
gTacnally rotstes the indicator whesl 50 to result is
the sppsarance of a declining or ascanding *gzugs® io .
the window 28.

- Referring again to the preferred exdodiment of .

71Gs. 3-38 and e-4B, the relesse of the axial force
nrgisg the outar cover 20 toward the canister N,
sllows the flaxed driver pavls 230 to unflez toward
their natoral relaxsd position. This unflexing of the
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driver pavis forces the outer cover 20 and irmdicator
wheal 50 avay froa the driver 80, so that the driver
Ings 76 pove downwvard in the outer cover potches 29
until tbe lug points 78 are stopped by the notch
retainers 32 (sse PIGs. 4A and 2A). The unflexing of
the driver pawls B0 causes the pavl ands 85 to shife
back to circumferential position A fron circumferentisl
position B, s this ci ial shifting of
the povl ends 85 as the pavls 80 unflex does not

P a0y rotatien of the ipdi wheel 50. This
is because the ipdicstor whesl lower teeth 60 bave a
ranp 62 ob ooe side and a face 64 on the other side
(see FIG. 3A) to produce a ons-vay rotchet effect. The
flexing of the pavls 80 when ap axial force is applied
urging the cuter cover 20 toward the drawer 50 causes
the pavl ends 86 to shift circunferentially while
engaged with the face 64 to drive the indicator whesl
S0 an 4 1 rotational

However, the rmleass of that force and the
consequential unflexing of the pawla 30 and
circunferential shifting back to ths pavl ands 86 does
ot rotate the indicator wheel 50 in the opposite
direction, because tbe pavl ends 08§ simply ride over
the ranp portions 62 of the indicator whesl lowar tmeth
60.

This rotation of the indicator wheel 50 in
relation to both the outer cover 20 and driver 20 has
one other {sportant effect. As the indicator wheel $0
rotszes in relation to the outer covar 20, the outer
cover testh 40 ride over the indicator wheel upper
teeth S3. More epecifically, the razp portions 42 of
the outar cover testh 40 ride over the ramp portion €1
of tha indicetor wheel upper teeth S3. The outar cover
teeth 40 and indicator wheel upper teeth 58 ars
direpsioned such that tbe circunferentisl shift of the
pevl ends 86 from position A to position 8 (see FIG.
48) in the course of ane cycle of applying an axial
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unflex, the indicator wheel 50 is positively preventad
fron rotating back to its previous position before it
vas last by the of the indl

whesl upper teeth 58 with the cuter cover teeth 40. Ao
described adbova, thoss set of testh 38 and 40 act as @
one-vay ratebat; rotaticn of the indicotor wheel SO is
allowed in one direction aa the ramp portion 42 of tbe
outar cover teeth 40 rids over the ramp portiom 61 of
the irdicator wheel upper teeth 58, but rotation of the
indicator wheel 50 is prevented in the otbar direction
by the engagement of the face 44 of the cutar cover
toath 40 vith the face 83 of the indicator whesl upper
teeth S8.

The device 10 has bean explained above in »
preferred mbodinent having teeth apnd pawls of certain
alenents and {n certain positions. It will be apparast
to those skilled in the art that cone of thase

ey be ised or
dsparting froo the scope or epirit of the ioventioco.
Por ad i the teeth spd pevwls
could be dssigned so that the indicstor vbesl advasces
when the force on the outer cover is released so that
the outer cover and driver separate ratbar than when &
torce io applied 80 that the outer cover and driver
cove togethsr; the pavlis could be on the indicatar
wheel and the sngaged teeth op the driver rather than
the othar way around; the outer cover teetb and
indicator vhes) upper teetb could be reverssd; and the
pawls could be botwean the outer cover and the
indicator vbee) rather than betwwen the indicator whesl
and driver so that the pavls sre positioned oo the
indicator vhsel upper surface or tbe cuter cuvar lower
surface. It will also be apparent that the pavls and
teeth op the varjous elements could be positioned cn
the ourer circumfersnce sxtending radislly outward (or
the inner circmmfersnce aTtending radislly ioward io
the case of a disX baving a centar ole), rather thas
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gorce urging the outer cover 20 toward the driver 80,
causes the iodicator wheel upper teetd 58 to shift coe
tooth in relstion to thes outer cover tasth 58. When
the cuter cover tseth 40 drop over ths face 63 of the
indicator vheel upper teeth 58 s this one-tooth shift
occurs, an audible "click® results. This °click®
contirns to the user that the indicator wheel has
properly advanced.

The indicator whesl lower teet) 80, as
penticned above, are dinensjonsd such that ths
circunferential movesant of the pawl ends 86 produced
by applying or releasing an sxial force to tbe outer
cover 20, corresponds to ons tootdh. f7Therefors, tbe
circontarsntial shift io the pevl ends 86 resulting
from releasing the axial force on the outer cover 20,
is equal to cae tooth. The passing of the driver pawls
86 over the raxp portion 62 and over the face 64 of &
tooth of the indicator wheel lowar testh 60, produces
anotber sudible ®click®. This ®click®, unlike the
first *click® previously described, does not confirn
axy of the indi whea] S0, since tbe
icdicetor wheel 50 does not advance at that time;
rather, this "click® contirms that the driver pawls B0
have advanced by one_tooth in the inodicator wheel lower
testh 60, so that the driver pawls 80 will advance the
indicator wheal 50 the next tine an axial forcs is
applied to the outer cover 20 to flex the driver pavls
86. Altbough the fon above indi that the
passing of the driver pavls over & sst of testh
produces & ®click®, it should be reorganized that
actually there nay be & sst of ssveral *clicks® of the
four pavls to pot pass over thsir respective testh
axactly aimu ly dus to i in the
ai 3 1 of tha el Instead, there nay be as
nany as four closely spaced "clicks®.

Whan the axial force is released fron the outer
cover 20 so that the driver pavls are pernitted to
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on the upper or lower surfaces extending upward or
Qownvard.

It should also be epparent from studying the
drowings tbat the radial positica of the pavis 80 is
important in producing the desired amcunt of rotation
of tds indicator whesl. If the pawls are positicned
toward the radially outer edgs of the dsvics, as shown
in the £i the cl al shift in the pawl
aods 86 produced by the flexing of the pawls 80 will
result in & relatively small rotation of the indicator
whoel. Op the othar hand, if the pavls are positionsd
to the canter of the device, ths sane &nount of
circunferential shift in the pawl ecds 86 produced by
the flexing of tbe pavls 80 will result in & ralatively
largs rotaticn of the indicator wheel. Also, the
degres of of the indi whasl iz
dependont oo tha distance that the oUter COVEr moves
toward and away from the retainer. This 2lso relatas
to tbe length of the pawls, siscs a set of loog pavis
usad for long distances between tbe octer cover and

atai will L 3 while a st
o2 short pavls will produce s lesser sdvancanent. Of
course, tbhe degres of 1s also an
the curvature of the pavls and tho gecmstry of the
arrangsment.

As previously mestioned, tbe wpper surface 56
of the Indicstor wheal 30 oay bave indicia otber than a
spiral line to producs s declining or ascesding 1ine
when viewed through the vindow 26, depsnding on the
desired uss of the device. Por sxample, if it is
dasired to use the davice to ensure tdst the patient
mn-wcmwm-o:-dldmumwth
pericds, and no more and oo less, thep the indicia say
inclode abbrevistions of the cays of the weeX (such a»
Sa, Su, W, To, 9, etc. lor once & day madicatioo or
Sa1, 5a2, Sul, Su2, M1, M3, etc. Lor twics s day
medication) arrangsd In & circle around the top surtace
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$5. The testh apd pewls of the device are than
disensioned and configured such thot each advancesent
of the indicator wiesl 50 producsd by applying a force
urging ths cuter cover 10 toward the driver 70,
advances o»s syndol undar the isdicator whesl. Thus
the indicis vinible through the window 26 successivaly
advances through Sa, Su, W, Tu, W, stc. or 8al, Bal,
Sul, Gui, Ml, M2, etc. as the device is repestesdly
P d. As le, the indicator wheel 50
upper surfece 36 may bave a spiral line as iodicia, but
the spiral may be of such a contiguratien, and the
testh and pavls of the device of such a contiguration
and dimepsion, that:-the gauge producsd by the viewing
of a portion of tbe cpirel 1ine through tbs window
mmmxuuxu-:wmmntm
contents of the medicatica canister but oo the
allowable dosags in & day or io sooe other chosen time
period. ror example, if the edication io prescribed
for discretiopary as-needsd adninistration to tbe
patient, but not oore than five times & day, then the
gauge wonld go through its entirs range with five doses
dispansed. Thus, by & glance at the window, tbe user
can dotarnine how closs ba or she £# to the maximm
daily doss. At the outset of o now day, the gauge is
reset.

The spiral line oo the top of the indicator
wheel 50 may go through approxinately 360° as shown 4o
7I1G. 3 or any angle mors or less than that. It the
spiral 1ine goes through less than 360°, then of
course, ths gaugs goes through its estire rangs in
scoothing Jesa than a full on of the indi
whes) relative to the outer cover. Thus, it would be
necessary in that instance to resat the gaugs to the
starting position when tho gaugs indicates that the
cenister is ampty and the naxt canister is started. If
the cpiral l1ine ie more than 360°, then two or BOre
portions of the line may be visible at the sans tine
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the outer cover 20. Thus, when the indicator whesl 50
rotates relative to the outer cover 20, the narker 33
slides in the npiral groove 51 and stays visible in the
window 26. As tbe narker 53 slidss in the spiral
groovs 31, it moves radially toward the centar or
perioeter of the oyter cover 20, theredy acting as a
gsugs. Of courss, the Darker may be painted a
distinctive color to aid in distinguishing it frus the
backgr d of the ind{ wheel 50 visible through
the window 25. Also, the tabs of the narkar oay be
flexidle so that they can deform to sllow the tab to be
displaced back to the stert position after reaching the
and positica. -

Tt should also be sppreciated that the spiral
1ioe or groove described abovs nead DOt be & trus
gecoetric spiral. For axample, the line or graove can
be coafigured to move rapidly tovard the center whes it
18 pany ths periphery, and then slowly vhen it is nsar
the center of the indicator whesl S0, so thot the user
bas anple warping shen tbe canister is running low.

um“whhmummlw
perspective view of 7I0. ? in which come dstaile are
anitted for clerity. This ecdodioest includes the
already—discussed slenests of a driver 70, ap indicator
vheel 50 and an ocuter cover 20. Rowaver, the driver
pevis 73 are arranged in & gmall cirels on cns sids of
tha Ariver 70. Rathar than bearing directly sgainst a
sst of teeth on the indicator wheel 50, tbe pawla bear
agaiast & st of tsetd an the botten of a reducticn
wheel 71. Ths raductics vheel 71 has & set of reducing
testh 73 around its perinster which esgage & toothed
tab 78 on the ipdicator wheel 50. It can be

fated that the ion of the rednucticn whesl 71
is & when farred to the indl vhes}
30, by the gear ratio of those two wheels. 12, tor
auple, mwmxonwuxmmnmm
testh on the bottom of the reduction whesl 71 which are
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through the window, end the user say have some
difficulty in ascertaining which of the line porticns
is the correct one corresponding to tbs ancunt of
oedication remainicg in the canistar.

On the othsr band, & &piral line that goes
through nors than 360° has the advantage of allowing
for a gauge that *noves® in lessor increnests than with
& spiral lice of 380° or less. This may ba ixportant
because there is s practical limit to the mumber of
teeth that can @ sngaged with the pawlas of ths dsvice.
While it ie feasible to mold about 240 teoth csto the
indicator whesl for engagsmant with the driver pevls,
waich corresponds to the sunber of doses in common

4 ined asrosol pedication guch as asthon
medication, it is not readily feasible to mold many
more than 240 teetd onto & device having a couvenient
size. t , common i ined 4 i
thst contains about 240 doges can be used vith & device
bavirg 240 testh o that each time the nedication is

dninistered, the indi wheel 17240 of &
£ul) circle and the gauge declines frca full to empty .
is one lution of the 4 whesl. But if tde
canister containa, for exarple, 500 doses, thea it is
Aifficult to Dold the nscessary 500 testh to produce &
gaugs that declines from full to expty in one

of the indi waeel.

An approsch to this prodles is as shown in FICG.
3B which is & top view of the inventica. The indicator
wheel 50 includes s spiral groove 51 which extends more
than 350° (720° ip the eabodinest of FIG. 3B). The
epiral groove 53 receives a snall sarker 53, better
shows in PIC. 3C taken aleng line 3C-3C of FIGC. 3B and
P1G. 30 taken alopg line 3D-3D of FIG. 3C. The marker
$3 1o & small key that alidable fits into tbe spiral
groove at the window 26. It is restrained froa falling
out of the spiral groove and the window 26 by a pair of
sars 55 which extend along the spiral qroo;n $1 under
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engaged one at & tine by tbe pavls on the driver 70,
then it will take 20 advances to turn the indicator
whssl a cosplete revoluticn rslative to the outer cover
20.

It should also be sppreciated that the window
©f the preferred ecbodipent could be rwplaced with a
hole in the outer cover and a bubd in tbe ipdicator
whee} sxtending into the hole go that it is vicible
through tbe outer cover. Then, the hub has an ArTow
and the outer cover bas & st of gymbole arxanged in &
circle, or vis a versa. Each tins the indicator wheel
rotates relative to the outer cover, the arrow points
to a new syzbol.

It is possible to use other sechanisas to
translate the axial force applied to the outar COver to
» rotation of the indicator wheel relative to ths outer
cowver, such as the oechonisns abown in FIGs. 3% and 37.
7IG. 32 sbows a partial perspective viev of the ioaide
of the depending skirt 24 of the Guter cover 20,
looking radislly outward. The inzids of the depending
sxire 24 iccludes a redially extending groove 23 vhich
goes rorpletaly around the depending skirt 24, although
only s porticn of the groove 23 and the dependiog skire
2¢ are ghown io tbe drawing of FIG. IE for clarity.

The top of the groove 23 is boudded by an upper set of
teetd 21 and & Jower set Of teeth 21A. Disposed in the
groovs 23 between the upper sst of teath 21 and the
lower set of testh 215 is at laast ons ecgaging tad 41
which extands radially cotward fron the indicstor wbeel
(oot sbown for clarity) into the groowe 13. The
eogagicg tad may be of any suitable cross-section, and
the cze in FICY. 3% and 37 is of a circular crose
section.

1o oparaticn, ths force spplisd to the top of
the outer cover 20 to releass sedication, serves to
aove the outer cover 20 and the indicator whesl $0
togsthar. This relstive movement of tbe ovter covar 20
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apd indi wbeel 50 causss the sogager tab
41 of the indicator wheel to ride along a ra=p of &
tooth Of the UPPer Bat Of testh 21. Becauss the ramp
1s at &0 incline, tde engager tad 41 rides down the
ramp, vhich drives the indicator wheel 50
elrcunferentially to result in a rotation of the
indicator vheel 5O relative to the outer cower 20.
Vien the engager tad 41 is all the wvay to tbe bottom of
the ramp, tba outer cover 20 and indicator wheal 30 can
oove DO Closer tog and the inai wheel 50
cannot rotate asy further relative to ths outer cover.
Medication bas oow bosn dispensed, &nd the force oa the
outer cover 1s relsazsd. Tbe outer cover 20 then moves
avay frop the indicator wbeel 30 (which tovessnt msy be
assisted by a flexible pavl or othsr spring-like
alenant disposad between the outer cover 20 and the
indicator vheel 50). The engager tab 41 noves across
the width of the groove 23 apd engages a racp of 8
tooth of the lower sst of teeth 21A. That rzop then
serves to drive the tab 41 ber 1
ially to effect h 1

rotation of the indicstor vheel 50 relative to the
oyter cowvar 20. Thus, it can be ss=n that the
indicator wbeel 50 rotates relativa to ths outar cover
20 iscrevantally as a force in applied to the cuter
cover 20 add then incremsentally again as the force is
releassd froo the guter cover 20. By arranging the
indicia on the indicator wheel and dimensicning the
teath 21 and 21A appropriately, tbe device thus cownts
4in s discerpable fashion the dispensing of medication.

Yot another mschanigm to translate tha sxial
force applied to the outer cover to a rotaticn of the
indicator wheel relative to the outer cover, is shown
in 7IGs. 3G-and 3H. The general concept of this
mechanicn is similar to that shown io Y1Gs. IX and 3P,
in that it relies upon teetd baviog an incliced ramp
and apn engaging davice which ia driven
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sat of teeth 53 of ‘the rid 31 of the indicator wheel
$0. This riding of tbe upper tab 37 on the ramp

1 fon of the indicator
wheel 50 relative to the ooter cover 20.

Eaxt dascribed is en altemnative exbodioceat for
use with 3 differsat type of aerosol sedication
canister case, FIG. $ shows tbe dispenser 112 with a
eanistar case 115, a driver 170, an indicator wheel 150
and ap outar cover 120. (Por esse of reference, the
100-series labels of PIG. S gansrally correspond to the
szne labels of FIG. 1 without the first digit “1°.)

The canister case 116 is sinilar to the canister case
16 of the FIC. 1 previously described in thst It bas &
canistar case cutlet 118 and & body to receive a
eanister 114. A key differencs, bowever, as abown best
in PIC. SA, is that the canister case 116 extands to
about the top of the canister 114 50 tbat the top of
the canister case 116 is appruxicately flush with the
top of the canister 114. A cutout 115 is in the side
wall of the canister case which is slightly larger than
an ordinary index fioger and asother sinilar cutowt is
1o the cpposite side wall. To activats the dsvice to
zelesse medication, it is oecessary to place ane’s
index fioger over this cutout while spplying an axial
torce urging the canister 114 downward into the
canister cose 116, £0 that the ficger can nove downvard
i0to the cutout 115 o3 the caaister 114 moves downvard.
1f one applies ao axial force with ode’s tinger
positinned other than over tbe cuout 115, the opper
edge of the canistar case 116 vill take the force, sod
the canister 114 vill oot pruperly dascend into tbe
canistar caze 116 to activate the istarnal valve to
release o jor of the medication or to actuste the
Manism to the indl whesl.

The driver 170 includes & skirt 172. Speced
around the inside suTface of the skirt 172 is & sat of
savers] twps 178 8 havieg o thickness such that ths
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circunferentially by the razp. r1G. 3G is o partial
perspoctive viev of the innide of the depending skirt
24 of the outer cover 20, looking redially outward.
The inaide gurfece of the depending skirt includes a
rib S1 =xtending radially inward. ror clarity, oanly &
portiocn of the rid 51 and the depending skirt 24 are
shown, oltbough it will be apprecisted tiat the rib
extends all the way around the depanding skirt 24, The
upper side of the rib 51 iocludes & set of upper teeth
53 and the lover sids of tbe rib 51 includes a set of
lower teeth S3A. The indicator vhesl 50 bas a pair of
tabs, as upper tab $7 and a lowsr tab S7A. The uppar
tad 57 sxtends radially cutward from ths indicator
wheel 50 above the rib 51 and ths lower tad S7A extends
radially from the indi wheel 50 below the
ridb S1.

In operation, the force applied to ths top of
the outer cover 20 to releass pedication, ssrves to
nove the outer cover 20 and the indicstor wheal SO
togather. This relsative povemsnt of the outer cover 20
and ind4 wvhesl 50 tog causes the lowar tad
57A of tba indicator wheel 50 to ride oo the razp of s
tooth of the lower set of teeth 53A of the rib 51, The
riding of the lower tad 57A on the ranp incrementally
rotates the indicator whesl SO relative to tha oster
cover 20. Wben the lowar tsd 57A reaches the bottom of
the raup of the lower sat of testh S)A, the indicator
whes)l 50 and the outer cover 20 cannot Dovs togethar
any mors, and the indicator wbeel S0 cannot rotate any
more in relstion to the outer cover 20. When the force
applied to the outer cover 20 is releassd, the outer
cover 20 and indicator wheel 30 mowve apart (which
sovenent, again, may be assisted by s flexibla pawl or
other spring-like elamest digpossd between the
indicator vheel S0 and the outer cover 20).. This
moving apart causes the upper tab $7 of the indicator
wheel 50 to ride on the ramp of a tooth of the upper
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skirt 172 can be songly preso-fitted over the canister
114 to hold the driver 170 onto the canister 114. It
should be apprecisted that the driver 170 could be
reploced with the adhesive mount descrided in
connaction with FIG. 1 or cone cther pount and,
likevise, the adiesive oount.of ¥IG. 1 could de
replaced with the press-fittsd pount of FIG. S.

tike the driver 70 of FIC. 1, the driver 170 of
PIG. 5 inclndes en annuler ring 175 above the bass 172,
vith » met of upvardly protruding logs 176. Each lug
bas & flexible lug body 177, & Jug poiot 178 and a sst
of curved, flexible, upwardly axteading pawls 180, all
of whicb are essmsntially the sape as in the axbodiment
of Fi1G. 1.

The indicator wheel 150 of the exdodinent of
F1G. 5 is esmantially the sans as tho indicstor wbeel
50 of the enbodineatr of FIG. 1. It ipcludes 8 top
surface 152, @ lower surface 154, a hole 188 throogh
the middle, a sst of upper surface teetd 153, and & set
of lower surface testh 160.

The ovter cover 120 of tbe smbodiment of FIG. S
is sooevhat eiailar to the outar cower 20 of the
enbodimest of FIG. 1, in that there is a roughly
circular top 122, vith o wiodow 116 thersthrough, an
axially dspending skirt 124 acd a set of notches 129
gpaced around the interior surfacs of the ekirt 12¢.
The axially depending skirt 128 differs frxo the
azially dapending skirt 24 of 71G. 1} in that the
axially ¢spending skirt 12¢ of the presest esbodisesnt
is longer and includes a set of child resistant loge
121 speced around the radially imner surface thereof.

The child resistast lugs 129 are better shown
io PIC. 5B, teken along line SP-5B of FIC. 5. As can
be apprecisted froo FIG. 5B, the child resistant luge
are Dot speced equally, but instead t2are is & peir o
ode side and anotber pair oo the apposite sids. The
tvo pairs of child resistant lugs 121 sre spaced such
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that cos pair con descend into the cuteut 115 in the
sidewall of ths canister case 116 when the canister is
depressed 1f that pair i centered over the cutout 118.
At the saoe tioe, of course, tbe otber pair descends
into the cutout in the opposits sidewall. Bowever, it
the two pairs of child resistant lugs 131 are not
centered ovar the cutouts, thsn tbe canister cannot be
depressed to ectivate the valve io the canister cass to
Telease a jot of sedicaticn, because the child
resistast lugs 121 will abut against the top of the
canistar cass 136. Thus, to regder the aystem child
resistast, the device 110 is rotated along with the
sttached canister 114 & non-integral multiple of 180°
pfter it is nsed =0 that the two pairs of child
resistast lugs 121 are oot aligned over tbe cutouts
11S. 7The paxt tioe it is used, tbe dsvice 110 along
with tbe sttached canister 114 sust be rotsted to re—
align the pairs of child resistant lugs over the two
cutouts 115. Only then can ths dsvice 110 dascend over
the canlster case 116 while the cbild resistant lugs
123 descend into the cutouts 115. To tell ths user
when the pairs of child resistant lugs 121 are properly
aligned over the cutouts 113 s0 that medication can be
dispensed, there nay ba aligning arrows or other
indicia (20t sbown) on the devics 110 and the canister
caso 116.

Sext described is yet anotder slternstive
axbodipent for use with still anothsr serosol
pedicetion canister cass. PIG. & showa the dispenser
212 vith & canister case 316, a driver 270, an
indicator whsa) 250 and an outer cover 220. The
canister case 216 is a vell known design in the ert
that is quite different fran the canister cases 16 of
FI1G. 1 and 116 of PIG. § previously described. Ths
canister case 218 includes a casister boldsr 227 and &>
asrosol chamber 217 witd » dispensing couth 213. The
ssrosol chanber 217 is s bollow cylinder which receives
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depressed into the canister boldesr 227 to activate the
interns) valve to relesse a jet of medication. Io the
inoventions of FiG. S and PIG. 6, however, that cutout
is used to render the davice child resistant. A sst of
two patrs of lugs 221 ere on the interfor surface of
the sXirt 224 of the outer cover 220. If each pair of
iugs 221 is csstersd over a cutout 233, then tbe
interior valve nay be to rel dication by
P the ion 210 tomard tbe
canister holder 227 eo that the outer cover skirt 324
passas cvar the top of ths canister holder 227 as each
pair of logs 224 descends into a cutout 233. Howaver,
12 each pair of lugs 224 ls pot so cantered ovar &
cutout 33), thken any to the & 1 |
valve to releass s jet of oadication, or to advance the
indicator vheel by actusting ths indicator oechanisn,
will be blocked by the lugs 324 abutting against the
top of the canister holder 227. Thus, the device is
randered child reaistant because the user rmst be
cortain that there 1s proper aligrment betwees the
inventicn 210 ard the canistar bolder 216 (such as by
1ining wp aligmpent narks that are not shown). This is
an acties that cannnt noroally be eccomplished by young
children. -

Anotber neans for making the davice child~
raaistact iovolves the length of the depanding skirt
224 of the cuter covor 20. As explained above, the
canister boldsr 227 telescopes cut of the perosol
chasber 217 and then hinges to s roughly right angle to
aispanse sadicatt: Afrer the msdication is
Aispensed, the canister bolder 227 ie collapsad beck
1810 the serscol chaxher 217. Bowever, even in the
collepeed sate, medicaticn can be disp by the
usar or by » child if the dlspenser does oot include
the indicator device of tbe pressnt loventian, by
sicply pressicg the end of the canister 214. This can
be prevented by osing the indicator davice of the
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the canister holder 227 so tbat the entire canister
case 216 collapses neatly into a packags roughly the
siza of tbe serosol chamber' 217 when not in use. The
canister case 215 includes & slot 221 in its lower
portion which receives a tad 219 in the asrosol chazber
217. Tbe canister case 215 also includes a
longitudisal rib 223 which engages a notch 223 in tbe
oerosol chbanber 217 wbien the device is readied for uss
as axplained below.

To use tho device, the canister boldsr 227 is
telascoped out of the serosol cbhapber 217. The
canistar bolder 227 and asrosol chanber 217 are hiaged
to a right angle as shown in PIG. 6 by rotating tbe
earosol chamber tab 219 io the canister bolder slot
221, apd the right angle arracgement i secursd by
allowing tbe canister bolder rib 123 to engage ths
serosol chanber notch 225. As nentionad ahove, the
canister cass 216 of tbe type chown in FIG. 6 is well
Xnown in the art and is in cormon use, and therefors it
is oot described in any additicnal dstail bers.

The invention 230 of PIG. 6 {s essentially

ical to the ion 110 of PIG. S, in including
a driver 270, ap iodicator vhesl 250 and an cuter cover
220, sach of the sane design as the driver 170,
iodicator vhesl 150 and outer cover 120 of FIG. S.
(ror sase of roforcncs, the 200-series labels of FIG. 6
ganerally d to the 1l 1les labels of FIG.
5, wherein the last two digits are the sams and the
first digit is a *1* in PIG. 5 and & =3¢ {n PIG. 6.}

The inventfon 210 is atteched to the canister
214 by presa~fitting the driver 270 onto tbe end of the
canister 214 in the sape manner as in the embodimant of
£1G. 5. As can bs seen in PIC. §, the canigter bolder
218 includes a cutout 233 on cne sids and anotder
cutout (not shown) on the other oide. Like the cutout
115 of PIG. S, tbe cutout 233 of FIG. 6 is dsaigosd to
atcommodate the user’s finger when the canister 214 is
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present inventica and lesgtbening the dwpending skirt
224 to such an extent that it abuts agaiost tha and of
the serosol chamber 217 when the canister bolder 227 is
collapssd into the serosol chamber 217, so that any
force applied to the outer cover 220 is resisted by the
sercsol chamber 217 and oot transferred to the canister
214 to dispense nodication. When the device is readied
for uss, the canistar bolder 227 is telescoped out of
tha serccol chanber 217 and hinged to a right angle
thereto, =o that ths outer covar skirt 22¢ no longer
abuts agailnst the end of the aercsol chamber 217, to
allow a force applisd to tha outar cover 229 to be
transferred to the canistar 214 to actuste the internal
valve and releass the nedication.
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CLAINS

¥hat is clained is:

1. Ap indicator dsvice, comprising: an outer
cover; an indicator engaged with the outer cover; and &
rotatics mechbanicn engaged with ths outer cover and
fodicator to translate o non-rotative force oo the
outer cover into a rotation of the irdicator relative
to ths outer cover; ons of the outer cover and
indicator baving an indicia and the othar of the outer
cover azd indicator baving an indicia selector to
select 8aid indicia such that the indicia sslector
coves rslative to the indicia when the indicator
rotates relative to the outer cover.

2. The davice of clain 1, whereln said

iso at lesst ons pawl and & sst
of pavl-engaging teeth, w the flexieg of the pawl
Qdrives the teeth to rotate the indicator vheel relative
to the cuter cover.

3. The device of claim 2, further conprising
a retainer nested in tha outer covar depending skirt
such thzt the indicator whesl is dispossd between the
quter cover top portion and the retainer.

¢. Ths device of clain ), vherein the outer
cover can be poved axially a limited amount relative to
the retainer.

5. The davice of clain 4, vhersin ooe of the
cuter cover and the retainer includas a st of notches
and the otber of the outer covar and retaiser includes
@ sst of lugs slidably positioned in the notches to
allow linited povenent of the outer cover and ratainer
tovard and away froa one another.

6. The davice of claim $, vherein the lugs
include & body and 8 1ip such that ths lugs are
defornadble to snop into the notches and ars rotained in
the notches by the lip. .

7. The device of clain 3, whbersin the pavls
bave a testh-engaging end engaged with the pawl-

37~

16. The device of clain 14, vherein oze of the
outer cover and indi wheel 4 des a bet and
ths other of the outer cover and indicator whesl
i & st of ing testh allowing
rotation of the indicator wheel relative to the outer
cover in a first direction but pot in a second
ai PP the first directi

17. The device of clain 2, wherein said
rotation oecbanisn focludes a first ramp snd A ramp
engager whereby said non-rotative forcs applied to the
ocuter cover cauges the raxp engagsr to slids along the
first racp to rotste tbe indicator wheel relative to
the cutar cover. -

18. The device of claim 17, wbereby said first
ranp is on one of the outer cover and the indicator
whdesl and said rezp engager is on the otber of the
cuter cover and indicator wheel.

19. Tte device of clain 18, wherein said

{1 iep further includes a second ramp
engageable with sald raxp engager, whereby a releass of
the non-rotative force spplied to said cuter cover
causes the ramp engager to slide along the second razp
to furtber rotate the indicator vheel relative to the
outer cower.

20. Tbe device of clain 19, vherein the first
razp inclvdes a set of first razp testh, each first
tooth Bsving a re=p porticn, and the second rop
includes & set of socond rasp teetd, each sacond ramp
teeth baviog & rarp porticn, the sscond ramp teeth
beirg meparoted from the first rmp teeth by & space
and the ramp eny is & tad 4l d (n sald space.

21. Tbe davice of clais 15, furtber cucprising
2 retainer pested in tbe curer cover dspandicg sxirt
soch that the indicator wheel 1s disposed between the
cuter cover wp portion axd the retalper.

22. The device of clain 21, vherein one of the
coter cover and the retainsr includes a cet of ootches
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engaging teeth and the pavls are configured such that &

deformation of the pawls p acl ial
ghift of the testh-sngaging end to rotste sajd pevl-
sogaging testh.

8. Ths device of claim 7, wherein the pavis
extend circunforentially and away fron tbe teeth—
engaging and. .

9. . The device of clain 8, wherein the pavls
are o ons of the cuter cover and indicator vbeel and
the pawleengaging teeth are on tha otbsr of the outer
cover and indicstor vhasl.

10. Tho duvice of claiz 9, wherein the
rotation mechanisn includss » spring urging the pevl
and pavl-engaging testh apart.

11. The device of claim 10, wherein sald
spring is the pawl.

12. The device of claim 9, vhersin cne of the
irdicator wheel and 4 includes a and the
otber of the indicator wheel and retainer includes a
set Of ratchet-engaging teeth allowing rotation of the
indicator whesl relative to ths retainsr i a first
direction but pot in a second direction opposite tde
tirst direction.

13. The davice of clain 9, whsrein the pavls
ars on ons of the indicotor wheel and the retainer aod
thes pavl-engeging teeth are on the otber of the
ipdicator whesl ard the retainer.

14. The device of claio 8, wherein the
rotation pechaniem includes a spring urging the pavl
and pevl-engoging teath apart.

15. the device of claip 14 wherein said spring
i3 a pwl.
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and the other of ths outer cover and retainer includes
a set of luge slidably positionsd in the potches to
allow linitod movenant Of the outer cover and retaliner
toward and avay from one apother.

23. The device of clsis 22, wherain the lugs
include a body and a lip such that the lugs are
daformable to snap into the potches and are rutalned in
the potches by ths 1ip.

24. The dovice of claio 23, wherain ths
rotation mechanisn includes a spring vrging tbe first
ranp and Tanp-engiger opars. .

25. The davice of clain 24, wherein one of the
irdicator wbeel and retainer inclode a ratchet and the
otber of the indicator wheel and rstainer includss o
sst of ratchet-engaging teetd sllowing rotatian of the
indicator whesl relative to tbe xetairer in 2 first
direction but not in a cecond dirsction apposits the
first directica.

26. The device of clain 24, wherein cns of the
outer cover and § whosl incl - and
the otber of the indicator whael and cuter cover
includes & sat of ratchst-engaging testh sllowing the
rotation of tbe indicator whesl relative to tbe
retainar io a first directics but not in & macond

direction opposite ths first direction.

27. The davice of clais 2, vharsin the outer
cover top portion inclodes a visdow and the indicator
wheel inclodes indicia selectively visible through the
window,

28. The device of tlain 27, wherein the window

io a di ion ¢ 1y frcm a capter of the
top porticn toward a perinetar of the top portion.

29. The devics of clain 28, whereio the
indicis on the lpdicazor vheel includs a spiral line, @
portion of the spiral 1lins being viaible throagh the
wvindow, vberedy rotatico of tbe indicator wheel
relstive to the outer cover cansas the spiral lise
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portica that is visible tircugh the window to move in
reletios to the window.

30. The dsvice of claim 29, wherein the spirsl
line has coe coler on cas side and a differest celor cn
tbe other side.

31. The cevice of ciais 28, furtber cozprising
a parker slidably mounted oo one of the cutsr cover ead
the indicator whesl whereby the oarker slides as the
indicater vbeel rotates in relatiss to the OUter cover.

32. The device of claim 31, wherein the
ipdicator vheel includes a mount op which the marker le
slidably nounted, the mount being on & side of the
indicator whesel adjacent the outer cover top portion
and extending in a spiral pattern o that the parker
can slide oo the indicstor wheel in a spiral patters,
and tbe parker being restrainsd froo rotstion relstive
to the outer cover but being allowed to nove radislly
reistive to tha outar cover, 50 that the radial
positicn of the marker relative to tbe outer cover
moves as the indicator wbesl rotstss in relation to the
outer cover.

33. The dsvice of clajim 32, whersin the outer
cover top porticn includes & window extending gensrally
huum!mw-wpmumnwm-
parineter, tbe vindow having a frape, and the oarker
being visible through the window and beiog restrained
frop rotatios relstive to the cuter cover by said
frape. .

34. The device of clais 32, vharein said
spirsl sount extands nmore than 360° arcund the

indicator vheel side adjacant the outer cover top portion.

35. A ésvice to indicote the.release of
aerosol pedication fros a canister wherein sercsol
sedication is released from the canistar by applying &
force to the canister, prising a aisp |
& canister case for holding the canister and an
indicator which advances upon the application of said
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4. Ths device of clain 37, wherein the
dispenser and indicator includs a child resistant
elemant to resist the releasing of asrosol medication
by a child.

42. Tha device of claim 41, wherein the child
resistent element incndes at least obe protrusion on
one of the outer cover depending skirt end the
a1 and a p ©n the other of the
ocuter cover depending skirt and the dispenssr to mate
with the protrusion to allow a force applied to tbe
indicator to be translated to the canister only if the
protrusion and protrusica mate are alignad.

43. Tbe device of clain 42, vberein the outer
cover depending skirt extamds over a porticn of the
canister cass wvhen said forcs is epplied to release

1 medication and said pr jon is a p
on the depesding skirt axtending radially imward, and
ths protrusion pate is & cvtout ip maid canister cass,
vhereby the outar cover skirt is free to extend over a
portics of the canister cace to allow assosol
pedicativs to be released when the protrusicn is
mm-xmm:mmhmtmwmcmmx
s portica of the canister cass to allov ssrosol
oadication to be relsassd vhen the protrusica is aot
aligned with the cutout.

44, Tbe dsvice of clain 41, wharefo the
a an X xber slidadly
©o the canister case vhsruby the canister cace slides
1915 the sercsol chasber in & first positios for
storing the al and the case mlides out
of the ssrosol chamber in a second position for
releasicy sarvsol sedicaticn.

45, The davica of claim 44, whareis the
acrosol chisber includas one end baving & rim, and
mmnmmmmwgnmrwmnm
wswdmmzmmmmwm
to prevest the rsleass of asrosol pedjcatics when tbe
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torce to indicate a relsass of the aerosol madicatien.

35. The davice of clain 35, whersin the
indicator iocludes an outer cover, an indlcator vhesl
engaged with ths cuter cover, and a rotation mschanism
engaged with the outer cover and indicator wheel to
translate a nop-rotative forcs on ths cutsr cover to
release asrozol oedication fros the canister ioto a
rotation of the irdicator wheel relative to the outer
cover to indi the rel of the 3}
oedication. ’

37. The devics of clain 35, whersin the outsr
cover includes a top porticn and a depending skirt, and
the indicator wheel-is pested in the dapending ekirt,

. and the indicator further includes & retainer pested in

the outar cover dapending ¢kirt so that ths. irdicator
whesl is dlsposed betwean the outer cover top portion
and the retainer.

38. The device of claia 37, vharein the
canister focludes an sod and the dispenser canleter
casa includes an cpening to actess said canigter end,
and ths indicator includes & mount for mounting the
indicator aonto the canister sod.

39. The device of clain 33, vberein the
ipdicator sount is an adhesive pad that can be adhersd
to the canister end.

40. The davice of clain 33, vhersin the
indicator mouat is e recess so thet the canister can be
press-filled into the rocess.

—42
dispenser is ip sald tirst positicn but does oot abat

ths dep g sxirt to p. the rul of
sedication whers the dispanser is in said sscond
position.

46, The device of clain 45, wberein the
canistar case bas an end with an opening and the

indicator dsvice is ble to the i gh
said 4 casa 4 aod the i a
)| valve upon dep ing the det.
into the canister cass, and the indicator is attachbabdle
to the i A the i 18 3 into

the canistar cass by spplying a force to the indicator,
said force being rusisted by the aerosol chazber rim
when tho dicpenser is in said first posities but mot
m&ltdbymumlehnb-rmmmmm
is in sajd second positica.
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